The global existence of solution to a viscous coupled Camassa-Holm equation with the periodic boundary condition is investigated. We obtain the compact and bounded absorbing set and the existence of the global attractor for the viscous coupled Camassa-Holm equation in H 2 by uniform prior estimate.
Introduction
The Camassa-Holm equation u t − u xxt 3uu x − 2u x u xx − uu xxx 0, x ∈ R, t > 0, 1.1 has been paid considerable attention due to its rich phenomenology all the time. Its abstract derivation was first discovered by Fuchssteiner and Fokas 1 , while in the physical derivation of Camassa and Holm see 2, 3 , the equation models unidirectional propagation of shallow water waves, and u x, t represents the fluid velocity in the x direction, equivalently the height of the fluid's free surface above a flat bottom. They also found that the solitary waves interact like solitons. Unlike the Korteweg-de Vries equation which is an approximation to the equations of motion , this model is obtained by approximating directly in the Hamiltonian for Euler's equations in the shallow water regime see 3, 4 . Equation 1.1 retains higher-order terms in a small amplitude expansion of incompressible Euler's equations for unidirectional motion of waves at the free surface under the influence of gravity. Dropping these terms leads to the BBM equation, or at the same order, the KdV equation. The Camassa-Holm has quite a few interesting features: it admits solitary waves called "peakons"
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with the form of u ce −|x−ct| , x ∈ R, c > 0. The peakons of 1.1 are orbitally stable 5 -that is, their shape is stable under small perturbations and therefore these waves are recognized physically. For waves that approximate the peakons in a special way, a stability result was proved by a variation method 6 . This is in sharp contrast to the Korteweg-de Vries equation, where solitary waves are generally smooth. The peaked traveling waves of the CamassaHolm equation replicate a future that is characteristic for waves of great height-waves of the largest amplitude that are exact solutions of the governing equations for water waves see 7, 8 . A breaking wave is a solution which remains bounded but whose slope becomes unbounded in finite time, and, in contrast to the KdV equation, the Camassa-Holm equation models breaking waves 9 , as well as a breaking rod see 4, 10 , since the equation models the propagation of axisymmetric waves in hyperelastic rods. After breaking, the solution can be continued either as a global conservative weak solution or as a global dissipative solution see [11] [12] [13] . Peakons interact "elastically" in the manner typical of all solitons, and their wave dynamics are now wellunderstood see 3, 14, 15 . Some authors have even argued recently that the Camassa-Holm equation might be relevant to the modeling of tsunamis see 16, 17 . Moreover, the equation has a bi-Hamiltonian structure 2 . As the Camassa-Holm is completely integrable, it has many conserved qualities. Especially for smooth solutions, the qualities 42 showed that the two-component Camassa-Holm equation possesses a global continuous semigroup of weak conservative solutions for initial data. In 43 a link between central extensions of superconformal algebra and a supersymmetric two-component generalization of the Camassa-Holm equation was concerned. Deformations of superconformal algebra give rise to two compatible bracket structures. For ρ ≡ 0, the system 1.3 particularizes to the Camassa-Holm equation which is a re-expression of geodesic flow on the diffeomorphism group of the circle see 44, 45 . We know that it is of great use to construct an interacting system of equations 37 : 
here λ is an arbitrary constant. Ying Fu and Changzheng Qu 46 considered the following coupled Camassa-Holm equation:
which has peakon solitons in the form of a superposition of multipeakons. It has the following conserved qualities:
1.7
They investigated local well-posedness and blowup solutions of 1.6 by means of Kato's semigroup approach to nonlinear hyperbolic evolution equation and obtained a criterion and condition on the initial data guaranteeing the development of singularities in finite time for strong solutions of 1.6 by energy estimates; moreover, an existence result for a class of local weak solutions was also given. They also showed that the solution of 1.6 is
for some positive constants α, β, γ.
In the field of infinite-dimensional dynamical systems, one of the most important issues is to obtain the existence of global attractors for the semigroups of solutions associated with some concrete partial differential equations. For instance, Yongsheng Li and Xingyu Yan 47 studied the existence and regularity of the global attractor for a weakly damped forced shallow water equation in H 1 R . 
where
To the authors' knowledge, the problem of global attractor for 1.9 -1.13 has not been discussed in previous publications.
Our paper is organized as follows. In Section 2, we give the main definitions and Lemmas. In Section 3, main results are presented, as the core of the paper, and the proofs of the main theorems are completed. Firstly, we prove that 1.9 -1.13 has a unique solution in infinite time interval then obtain the existence of global solution of 1.9 -1.13 in H 2 Ω by prior estimates. Meanwhile we obtain that the semigroup of the solution operator has an absorbing set. Finally, we demonstrate the long-time behavior of solution of 1.9 -1.13 that is described by global attractor. In brief, we obtain the existence of the global attractor for 1.9 -1.13 in H 2 Ω . 
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and A −Δ, where Δ is Laplace operators and A is a self-adjoint positive operators with compact inverse. The eigenvalue of A is λ k satisfying 0 < λ 1 
where ω k is the corresponding eigenvector of A. For simplicity we will give the following inequalities and only refer to their names wherever necessary.
Lemma 2.2 consistent Gronwall inequality . Assume that g t , y t , and h t are three positive locally integrable functions defined on t 0 , ∞ , y t is a locally integrable function over t 0 , ∞ , satisfying
y t ≤ g t y t h t , ∀t ≥ t 0 , t r t g s ds ≤ k 1 , t r t h s ds ≤ k 2 , t r t y s ds ≤ k 3 , ∀t ≥ t 0 ,
2.2
where r, k 1 , k 2 , and k 3 are positive constants. one can get
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Main Results and the Proof of the Theorems
Based on Galerkin procedure, we will show the existence of global solution of 1.9 -1. 
By means of existence theory of solution to ordinary differential equations, we know that local smooth solution of 3.1 -3.3 exists. Now we can establish consistent integral estimate on approximate solution with respect to m by Galerkin method.
Proof. Taking the inner product of 3.1 , and 3.2 , respectively, with u m , v m in Ω and noting that Applying Poincaré inequality, we get
3.10 
3.16
By means of integrating by parts frequently, we obtain that 
3.17
Associating all the above inequalities leads to
3.18
Simplifying the above inequality and employing Young inequality, it follows that 
3.25
By integrating by parts and applying Sobolev inequality, we obtain that 
where C 2 is a constant depending on |u m |, u m , |v m |, v m , |Au m |, and|Av m |. Combining all the above inequalities, we have
3.28
By employing Young inequality, it follows that
3.30
Let 3.63
